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Abstract 
Aims: The objective of this study was to assess the cost-effectiveness of insulin degludec 
versus insulin glargine, from the Spanish NHS in three groups of patients.  
 
Methods: A short-term cost utility model was developed to estimate effectiveness results in 
terms of the total number of hypoglycaemic events and their disutility impact throughout the 
year on the initial level of quality of life for patients in each treatment.  
 
Results: Degludec was the dominant strategy for T2DM BOT and exhibited an incremental 
cost-effectiveness ratio of 52.70€/QALY and 11,240.88€/QALY for T1DM B/B and T2DM B/B, 
respectively. Lower costs are primarily driven by lower nocturnal and severe hypoglycaemic 
events, which were reduced versus IGlar. Improvements in clinical outcomes in all three 
patient groups are result of the reduced number of hypoglycaemic events showing 0.0211, 
0.0328 and 0.0248 QALYs gained when compared to IGlar for T1DM B/B, T2DM BOT and T2DM 
B/B, respectively. Different scenario analyses showed that the ICERS were stable to plausible 
variations in the analysed parameters, except when the same number of SMBG for both 
treatments is used, with T2DM B/B showing an ICER over the accepted threshold. 
 
Conclusion: This analysis demonstrates that degludec is a cost-effective option in the Spanish 
NHS, when used in patients currently treated with long-acting insulin.  
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1. INTRODUCTION 
Diabetes mellitus accounted for approximately 1.3 million deaths in 2010 worldwide and was 
ranked at the 4th position in terms of mortality within chronic diseases [1]. In Spain, the 
number of diabetes cases has increased by 33.41% over the period from 2011 to 2013. It is 
estimated that by 2030 the prevalence of diabetes in Spain will increase further with 32%, with 
approximately 3.9 million people having a diagnosis of diabetes [2]. 
Diabetes is a chronic metabolic disease characterized by increased blood glucose levels. In 
people with type 1 diabetes mellitus (T1DM) the body stops making insulin because its 
immune system destroys the insulin producing beta cells in the pancreas for which they need 
to take insulin injections each day. Although it can occur at any age, this type of diabetes 
occurs more often in children and young adults [3]. The prevalence of T1DM in Spain ranges 
from 0.3 to 1.53 cases per 1,000 children younger than 15 years old [4]. Type 2 diabetes 
mellitus (T2DM) accounts for the other 90% of all cases, with approximately 60-90% of all 
T2DM cases being related to obesity. T2DM is a progressive condition, which can be controlled 
by healthy habits (e.g. diet, exercise, etc.) when being mild [5]. The progression of the disease 
depends on blood glucose levels and to keep these levels in the target range of the patient [5]. 
Eventually, patients with higher blood glucose levels will need medication to control them and 
diminish their resistance to insulin, which leads to a delay of their worsening condition [6]. In 
the end, all patients with T1DM will need insulin to control their diabetes, as well as most 
patients of T2DM as the disease progresses [6]. 
The use of basal insulin analogue of naturally produced insulin is associated with a higher risk 
of hypoglycaemia compared with new basal insulin analogues with improved 
pharmacodynamics and pharmacokinetic profiles. Hypoglycaemias have demonstrated to have 
several effects on the patients' quality of life and management of his/her condition [7]. 
Hypoglycaemia is a real medical emergency which requires rapid recognition and treatment to 
prevent organ and brain damage. The diversity of symptoms depends on severity and duration 
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of hypoglycaemia and varied from behavioural changes to autonomic activation to altered 
cognitive function to seizures or coma. The long and short term complications include 
neurologic damage, trauma, cardiovascular events and death [8]. Severe untreated 
hypoglycaemia can cause a significant economic [9] and personal burden. Therefore, the 
objective of diabetes treatment is to control glucose levels and at the same time to avoid or 
lower the risk of hypoglycaemic events.  
Several basal insulin treatments are available on the market, with insulin glargine (IGlar) being 
one of the most commonly used basal since it has been used for 55 years of insulin treatment 
of patients with T1DM and T2DM  in Spain [10]. Its pharmacological action starts 1-3 hours 
after its administration, and lasts for 24 hours approximately [11]. In case of T1DM, IGlar 
should be administered with a short-acting insulin, while for T2DM patients, it is also 
administrated with oral medication. A new product is the insulin degludec (IDeg), which 
mechanism is a basal insulin with an ultra-long duration of action (more than 42 hours) and a 
flat and stable action profile [12-14]. In phase 3a clinical trials IDeg showed equivalent 
reductions in HbA1c with a lower risk of hypoglycaemia versus IGlar, and at a significantly lower 
daily dose when compared with IGlar in T1DM B/B (12% lower) and T2DM BOT (10% lower) 
[12-14].  
The burden of diabetes including the humanistic and economic burden has shown to be high 
[1,15]. This chronic disease (especially T1DM) that can start at very young ages has a 
progressive pathology and lead to severe co-morbidities due to its impact at the vascular micro 
and macro level [16]. Moreover, the treatment of diabetes also has important side-effects that 
impair the patients’ quality of life [9]. As healthcare resources are scarce and budgets 
restricted, clinical and economic evidence is crucial in order to optimize resource allocation 
and service delivery for patients.  
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The aim of this analysis was to evaluate the cost-effectiveness of IDeg versus IGlar in patients 
considered appropriate for treatment with a long acting insulin analogue from the perspective 
of the Spanish National Health System. For the purpose of the current analysis a short-term 1-
year approach has been used that focuses on the impact of other important aspects of insulin 
therapy such as hypoglycaemia and dosing, allowing an economic assessment of new insulin 
analogues based on data derived from phase 3b trials. 
2. METHODS 
2.1 Model specifications and participants 
The current cost-effectiveness (CE) model compares IDeg once-daily (OD) with IGlar once-daily 
(OD) in subgroups of patients including different treatment regimens: 1) patients with T1DM 
who are considered appropriate for basal-bolus (B/B) insulin treatment, 2) patients with T2DM 
who are considered appropriate for B/B insulin treatment and 3) patients with T2DM who are 
considered appropriate for basal supported oral therapy (BOT) with insulin treatment. 
The CE model was developed in Microsoft Excel 2010 (Microsoft Corporation, Redmond, WA, 
USA) combining the incremental cost of the intervention expressing the benefit it produces in 
terms of quality-adjusted life-years (QALYs) in order to allow the comparison of the two types 
of insulin IDeg and IGlar in the three different groups of diabetic patients. The main outcome 
measure, in this cost-effectiveness analysis (CEA), was the incremental cost-effectiveness ratio 
(ICER). The ICER reflects the cost per QALY gained, and allows the comparison between the 
two treatments (IDeg and IGlar). In Spain, no official ICER threshold is available; although an 
ICER threshold of €30.000 per QALY gained is considered to be an acceptable value for money 
in Spain [17]. 
Costs and benefits in the current CEA were analysed over a one-year time-horizon from the 
perspective of the Spanish NHS.  The data used came from clinical trials that were designed as 
treat-to-target, with insulin doses adjusted in order to achieve similar HbA1c levels between 
treatments. Thus, long-term modelling was not meaningful. This short-term approach was 
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used to match the annualised steady state time period of the IDeg as studied in clinical trials, 
for which no discounting rates in this model were applied. This short-term model has been 
previously published [18-21]. Here, we used the same modelling framework, with updated 
data inputs.  
A cost-utility model based on the reduction of health related quality of life (HRQoL) due to 
hypoglycemic events [22] and self-monitoring blood glucose tests [23] was used to calculate 
QALYs, as shown in Figure 1.  
The analysis was based on clinical trial data including patients with T1DM and T2DM in which 
IDeg was administered OD and IGlar, also administered OD, was the comparator of interest 
[24]. Data was based on six phase 3 clinical trials grouped as follows: T1DM patients treated 
with B/B, T2DM patients treated with BOT and T2DM patients treated with B/B.  
The total number of patients included was 3,889 of which 958 were T1DM patients and 2,931 
were T2DM patients. The T1DM patients included were adults (aged ≥18 years) with clinically 
diagnosed T1DM and treated with B/B regimen for at least one year, HbA1c ≤10% and BMI ≤35 
kg/m2. Subjects with recurrent severe hypoglycaemia (>1 severe event during the last year), 
hypoglycaemic unawareness, or significant concomitant illness were excluded.  The T2DM 
patients were divided into two groups, the BOT treated patients and the B/B treated patients. 
The T2DM patients treated with BOT included in the study were adults with clinically 
diagnosed T2DM for ≥6 months, HbA1c between 7.0 and 10.0% and BMI ≤40kg/m
2 (two trials) 
or ≤45kg/m2 (one trial). Subjects with significant concomitant illness and subjects with 
recurrent severe hypoglycaemia or hypoglycaemic unawareness were excluded. Finally, the 
T2DM patients treated with B/B included in the analysis were adults with clinically diagnosed 
T2DM for at least 6 months who had been treated with any insulin regimen for at least 3 
months with or without oral antidiabetic drug before screening, and had HbA1c concentrations 
of 7.0-10.0% and a BMI of 40.0kg/m2 or less. Patients were excluded if they had taken 
glucagon-like peptide-1 receptor agonists or rosiglitazone within the previous 3 months. 
 
 
8 
 
Patients with significant concomitant illness and subjects with recurrent severe hypoglycaemia 
or hypoglycaemic unawareness were also excluded. 
2.2 Model data 
Clinical data 
1. Insulin doses. Units of basal insulin used per day for IGlar for the three subgroups of patients 
were estimated based on the data from the meta-analysis [24]. Vora et al., 2014 performed a 
patient-level meta-analysis with the seven phase 3a clinical trials that compared IDeg with 
IGlar. The clinical trials were divided in three categories (T1DM B/B, T2DM BOT and T2DM B/B) 
and the endpoints analysed were the HbA1c levels, fasting plasma glucose, insulin dose and 
three different hypoglycaemia rates (non-severe nocturnal events non-severe daytime events 
and severe events).  
The IGlar dose and the IDeg/IGlar dose ratios for T1DM patients treated with B/B insulin and 
T2DM patients treated with B/B and BOT were derived from the meta-analysis [24] to estimate 
corresponding IDeg doses (Table 1). The dosed used may be higher than the doses used in 
clinical practice, but using these doses seen in the treat-to-target trials allows for a fair 
comparison. 
To obtain the corresponding IDeg basal dose for T1DM B/B patients the calculation was as 
follows: 1) the IGlar basal dose for T1DM B/B patients was 33.10units/day; 2) the IDeg/IGlar 
basal dose ratio was 0.87; 3) the IDeg basal dose for T1DM B/B patients was 33.10 x 0.87= 
28.80units/day. In patients with T2DM treated with B/B and BOT insulin, the estimation of 
IGlar OD was based on a randomised, 52-week, treat-to-target trial comparing insulin detemir 
(IDet) with insulin IGlar by Rosenstock et al., 2007 [25]. After 52 weeks the once-daily dose of 
IDet (n=102) was 0.52 U/kg.  Therefore, dose IDet (one injection) was 51.70units/day. The 
mean dosage to achieve glucose goal was the same with both insulins: IDet and IGlar for which 
similar calculations applied to IGlar as for IDet [26]. Based on that, the corresponding doses for 
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IGlar OD in T2DM patients treated with B/B and BOT insulin were 66.60 units/day and 51.70 
units/day, respectively (Table 1). 
2. Hypoglycaemia Event Rates. Frequency and event rates for both severe hypoglycaemic 
event (SHE) and non-severe hypoglycaemic events (NSHE) were derived from a Spanish 
observational study [27]. Baseline hypoglycaemic event rates associated with IGlar were 
considered to be similar as those reported in the Spanish observational study (Orozco-Beltrán 
et al., 2014). This local study informed about patient-reported rates of NSHE, SHE, 
hypoglycaemia awareness and reporting hypoglycaemia to general practitioners or specialists 
in Spain [26]. Patients included T1DM B/B and T2DM B/B and BOT treated and other treated 
patients <15 years old via existing panels to complete four questionnaires at 7-day intervals. 
NSHE data were reported for a 7-day recall period; SHE was reported as events in the last year.  
The NSHE was an event with symptoms, with or without blood glucose measurement (BGM), 
or low BGM without symptoms, which the patient could manage without assistance. SHE was 
low BGM which required help from a third party to manage the event. In total 630 patients 
(47% were T1DM and 53% were T2DM) completed 2238 patient weeks. 
The event rates for IDeg were determined based on the relative event ratios (IDeg/IGlar) 
derived from the pre-specified meta-analysis based on the phase 3a program of 
hypoglycaemia [13] (Table 2). For the purpose of this CEA, the rates of hypoglycaemia were 
divided in three mutually exclusive groups of hypoglycaemia in order to avoid potential double 
counting of events including severe events, daytime non-severe events and nocturnal non-
severe events. 
To estimate the number of non-severe nocturnal hypoglycaemic events the calculation was as 
follows: 1) the number non-severe nocturnal hypoglycaemic events related to IGlar were equal 
to 22.6 per patient per year; 2) the relative event ratio (IDeg/IGlar) (only significant differences 
were used for the modelling) was 0.83 [27]; 3) the number of non-severe nocturnal 
hypoglycaemic events related IDeg was 22.6 x 0.83 = 18.76 per patient per year. 
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3. Self-Monitored Blood Glucose Testing and needles. The number of self-monitored blood 
glucose tests (SMBG) per week associated with IGlar was based on the recommended titration 
schedule for IGlar in T1DM B/B and T2DM BOT and B/B insulin treated patients (Table 3) [18].  
The patients treated with IDeg are able to monitor their blood glucose more efficiently and use 
fewer SMBG tests per week because the IDeg medication has a long half-life and a flat, stable 
profile in steady state with low variability over the day [18]. Consequently, IDeg has the 
potential to be monitored and titrated with less number of SMBG tests associated with basal 
injections per week for T1DM B/B and T2DM [28]. Lastly, the number of needles is equal for 
each BOT or B/B regimens (Table 3). 
2.3 Cost data 
For the three patients groups, direct medical costs included: the drug cost (number of insulin 
units used, needles and SMBG tests), costs related to severe and non-severe hypoglycaemic 
events. All other unit costs were assumed to be equivalent in all three treatment groups. All 
costs referred to EUR 2016 and were updated with the Consumer Price Index to the reference 
year, if applicable.  
1. Cost of Insulin, Needles and SMBG tests. Costs of insulin were based on the corresponding 
public sale prices (PSP) plus VAT for each type of insulin and were taken from the Spanish 
Medication Database [29]. In order to adjust the analysis to the current situation in the 
Spanish market, the price of the biosimilar of glargine (Abasaglar) was used as the price of the 
comparator. Costs of needles and SMBG test strips and lancets were based on prices from a 
tender resolution of by the Spanish Ministry of Health, Social Services and Equality [30] (Table 
4). 
2. Cost of Hypoglycaemic Events. The direct cost associated with a hypoglycaemic event 
consisted of the direct cost to treat a single hypoglycaemic event plus the cost of additional 
SMBG tests in the week following the event.   
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The cost of managing a SHE in Spain was estimated at €726.93 in Euros of 2016 for both 
patients with T1DM and T2DM. The cost is based on the average weight obtained from an 
observational study by Hammer et al., 2009 [31]. These costs for a severe hypoglycaemic event 
included the use of additional SMBG tests in the week following a severe event. In case of a 
NSHE, the use of additional SMBG tests were taken from Brod et al., 2011 based on patient 
reported experiences [7] (Table 3).  
According to the patients' reports, there were no differences between IDeg and IGlar with 
respect to the proportion of patients contacting a hospital/HCP or in the number of SMBG test 
strips used following a hypoglycaemic event. The behaviour after a hypoglycaemic event was 
assumed to be similar, irrespective of therapy. Hence, the difference in treatment related costs 
originated only from the difference in hypoglycaemia events rate and not from the cost per 
event. Related resource use for an average severe or non-severe hypoglycaemic event for the 
three groups of patients is displayed in Table 3. 
2.4 Utility data 
In the base case analysis, a marginal decreasing disutility approach was used in order to 
calculate QALYs by applying a disutility or a reduction in HRQoL per hypoglycaemic event. In 
this approach, the initial quality of life at the beginning of the year was reduced according to 
the number of hypoglycaemic events occurred throughout the year in each treatment group. 
The relation between the number of hypoglycaemic events and the reduction of a patient's 
average HRQoL followed a diminishing marginal impact pattern.  
The corresponding disutility for a hypoglycaemic event was derived from a recent Time-Trade-
Off (TTO) study [22]. A disutility of 0.0565 was reported for a severe event and disutilities of 
0.0041 and 0.0067 for non-severe daytime and non-severe nocturnal events, respectively [22]. 
2.5 Sensitivity Analysis 
One-way and probabilistic sensitivity analyses (PSA) were conducted in order to determine the 
impact of varying key assumptions and outcomes used in the base case analysis.  
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One-Way Sensitivity Analysis  
The parameters varied in the one-way sensitivity analysis for all three groups of patients were:  
1. No difference in insulin dose; 
2. No difference in non-severe day-time hypoglycaemia;  
3. No difference in non-severe nocturnal hypoglycaemia; 
4. No difference in severe hypoglycaemia; 
5. Hypoglycaemic events disutilities -50%; 
6. Hypoglycaemic events disutilities +50%; 
7. Two glargine injections per day;  
8. No difference in SMBG tests; 
9. Cost of severe hypoglycaemia -50%;  
 
Probabilistic Sensitivity Analysis (PSA) 
The PSA varies simultaneously, within a plausible range, all model parameters and estimates 
the certainty that the intervention in question is cost-effective at different thresholds of cost-
effectiveness. The standard errors around the parameters were used and a lognormal 
distribution around the rate-ratios and normal distributions around continuous variables were 
assumed 1000 iterations were used to run the PSA.     
3. RESULTS 
In T1DM B/B, total costs for IDeg treatment are calculated at €1,764.24 per patient per year, 
which is €1.11 (0.06%) higher than for the IGlar treatment (Table 5). The costs of 
hypoglycaemic events are almost unvaried since only the nocturnal NSHE showed statistically 
significant changes, while daytime NSHE and SHE remained unchanged. IDeg is associated with 
a QALY gain of 0.0211 compared with IGlar because of the less number of nocturnal NSHE 
related to IDeg. The ICER obtained for IDeg compared to IGlar was 52.70€/QALY gained, a 
value below the cost-effectiveness threshold considered in Spain (Table 5).  
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In T2DM BOT, the total cost per patient per year related to IDeg was €727.15, of which more 
than 85% is insulin and needles costs (Table 5). Total costs were €93.95 lower than in the IGlar 
treatment due to the lower number of SHE with IDeg versus IGlar that led to less costs of SHE. 
Because of the significantly lower number of nocturnal NSHE and SHE, IDeg is associated with a 
QALY gain of 0.0382 versus IGlar. Thus, IDeg is the dominant treatment, as it is more effective 
and less costly than IGlar (Table 5). 
In T2DM B/B, total cost in the IDeg treatment is €2,102.01, which is €278.93 (13.3%) higher 
than for the IGlar treatment. In this setting, 72% of the costs are due to insulin and needles 
costs. IDeg is associated with fewer nocturnal and daytime NSHE, which led to QALY gain of 
0.0248 versus IGlar. The ICER obtained for IDeg versus IGlar was 11,240.88€/QALY gained, a 
value below the cost-effectiveness threshold considered in Spain.      
Sensitivity Analysis 
The univariate sensitivity analysis showed that the ICERs were stable to plausible variations in 
non-severe day-time and nocturnal hypoglycaemia event rates, severe hypoglycaemia costs, 
but also were stable when the insulin dose is considered to be the same for both treatments 
(IDeg and IGlar). Further, when two IGlar injections per day were assumed, the analysis 
presented dominant results for IDeg versus IGlar for the three treatment regimens subgroups: 
T1DM B/B, T2DM BOT and T2DM B/B (Table 6). Likewise, IDeg showed to be the dominant 
strategy compared to IGlar for patients with T2DM BOT under alternative scenarios, except 
when there is no difference in severe hypoglycaemia event rates. Besides, it is noteworthy that 
the most sensitive parameter was the number of SMBG, which affected all the treatment 
subgroups. The most influenced subgroup was the T2DM B/B which showed an ICER higher 
than the cost-effectiveness threshold. 
The cost-effectiveness acceptability curves display the increasing probability that IDeg is more 
cost-effective than IGlar given a threshold that reflects the willingness to pay for this 
treatment, in this case 30,000 Euros per QALY gained (See Figures 2-4). 
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4. DISCUSSION 
All in all, the economic evaluation is a usual practice in addition to the clinical analysis. Given 
that diabetes is one of the most expensive chronic diseases [32], economic modelling should 
be a tool in order to allocate resources in a more consistent and transparent way. Specifically, 
this study investigated the cost-effectiveness of IDeg compared with IGlar in patients with 
diabetes treated with once-daily basal insulin injections. The analysis was conducted from the 
perspective of the Spanish National Healthcare System for three specific subgroups of patients. 
The results for the IDeg therapy are strongly dominant relative to the IGlar in T2DM BOT 
treatment regimen.  
The present study follows a similar methodology applied by Evans et al., 2013 [22] and sources 
for the patient population were also meta-analysis; hence, selection bias may be present and it 
can limit the transferability of the analysis for the whole Spanish population.  
The univariate sensitivity analysis confirmed the consistency of the model. Given that 
hypoglycaemic events are associated with the use of SMGB tests, most of the univariate 
analyses include a reasonable variation in these variables. Interestingly, despite the variation 
of values could favour IGlar, the IDeg treatment showed to be the dominant strategy 
compared to IGlar for the T2DM BOT treatment regimen subgroup.  
It is also noteworthy to mention the assumption that only hypoglycaemia confirmed by SMGB 
utilization have been taken as a hypoglycaemic event. However, it is reasonable to think 
patients in real-life may need healthcare attention and use additional SMBG tests when 
suffering neuroglycopaenic symptoms, whose number could be underestimate.  
Despite the utilization of the IGlar therapy was applied according to the prescription that 
optimizes the efficacy of this treatment, higher percentage of hypoglycaemic events was 
reported associated with its utilization. Given these very positive results, an analysis with real-
world data potentially would lead to similar conclusions. 
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A clear advantage of the current analysis is the transparency and simplicity of the model used 
to assess cost-effectiveness. Most of the published cost-effectiveness analyses of type 1 and 2 
diabetes treatments have used a long-term perspective to evaluate clinical and cost outcomes 
over patient lifetime [33-36]. A long-term approach is consistent with the diabetes 
progression, with diabetes-related complications having a significant impact on QoL and 
medical costs. To achieve glycaemic control is the main objective to minimize the 
complications risk over patient lifetime. There is growing evidence that, with the appropriate 
titration, alternative insulin treatments can be used to achieve a good glycaemic control [37-
39]. For that reason, the current study has assessed the cost-effectiveness with a short-term 
approach that focuses on the impact of hypoglycaemia and dosing, and enables economic 
evaluation of new insulin analogues based on data derived from treat-to-target studies. 
Although a one-year time horizon is used, results are not only applicable for the cost-
effectiveness of IDeg within the first year of treatment. As the model can be replicated for 
following years, the outcomes represent the average annual cost-effectiveness. 
Commonly, the CE analysis has some limitation and it is not easy to include societal cost [40], 
such as future cost [41] associated with the diabetes' progression. This lack of information 
might distort the results, underestimating the benefits of an efficient treatment. For example, 
the inclusion of reduction of absenteeism caused by hypoglycaemic events or the higher 
likelihood that patients adhere to the treatment are values that may increase the cost-
effectiveness ratio favouring of IDeg [5,9,17].  
As with all modelling studies, the limitations of this study should be considered when putting 
findings into context. Meta-analyses of different clinical trials data are used in this model to 
increase the sample size and the power of the parameters estimated from the different 
individual studies. However, it is assumed that data from clinical trials is replicated in daily 
clinical practice. The clinical trials used a treat-to-target approach, where insulin doses were 
titrated until the targeted HbA1c level was achieved. In clinical practice, optimal glycaemic 
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control may not be achieved for a variety of reasons, such as missed clinical appointments or 
non-adherence. Moreover, in the observational study [27] used to obtain data for the 
frequencies of hypoglycaemic events, has been observed that the frequency of NSHE in T1DM 
is twice the frequency of NSHE in T2DM. It has been suggested that the risk of hypoglycaemia 
in T2DM patients treated with insulin increases with longer diabetes duration [42] and 
Henderson et al [43] reported that NSHE frequency in T2DM patients reached the same level 
as in T1DM patients after 10 years of insulin treatment. In the observational study only the 
32% of T2DM patients has received insulin for over 10 years which may partly explain the 
lower frequency of NSHE.   
Our approach to investigating the true ICER of IDeg versus IGlar is quite static and do not 
reflect the plausible reduction of the risk of hypoglycaemia [44,45] that may influence a more 
efficient dosage, thus influence the number of glucose control could diminish the burden of 
the disease and cost-effectiveness ratio could be even more positive.  
5. CONCLUSIONS 
The potential improvements in quality of life associated to Degludec have been confirmed. 
IDeg represents a highly cost-effective option compared to IGlar in patients under three 
alternative regimens T1DM B/B, T2DM BOT and T2DM B/B, even when the price of the 
biosimilar is used. Further, the IDeg showed to be the dominant strategy (less costs and higher 
effectiveness) compared to IGlar in patients with once-daily basal insulin injections in T2DM 
BOT treatment regimen.  
6. KEY ISSUES 
 Diabetes is a chronic disease that can start at very young ages and has a progressive 
pathology. Diabetic patients lead to severe co-morbidities due to diabetes impact at 
the vascular micro and macro level. Moreover, the treatment of diabetes also has 
important side-effects that impair the patients’ quality of life. 
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 Several basal insulin treatments are available on the market, being insulin glargine one 
of the most commonly used basal. Insulin degludec is a new product, which 
mechanism is a basal insulin with an ultra-long duration of action and a flat and stable 
action profile.  
 Insulin degludec showed equivalent reductions in HbA1c with a lower risk of 
hypoglycaemia versus insulin glargine, and at a significantly lower daily dose when 
compared with insulin glargine. 
 This paper demonstrates that inulin degludec is a cost-effective therapy compared to 
insulin glargine in type 1 and type 2 diabetic patients from the Spanish NHS 
perspective. Besides, potential improvements in quality of life associated to insulin 
degludec have been confirmed. 
 This study provides information related to the cost-effectiveness of insulin degludec 
compared to insulin glargine in type 1 and type 2 diabetic patients. 
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Figure 1. Schematic model: utilities from hypoglycaemic events 
 
 
 
 
 
 
 
 
 
Note: This model calculated treatment costs including insulin, needles and costs associated with self-monitored blood glucose 
(SMBG) testing and the costs associated with for both insulin degludec (IDeg) and insulin glargine (IGlar). Abbreviations: Δ = 
Change in; HCP = Healthcare professional; HRQoL = Health-related quality of life; ICER = Incremental cost-effectiveness ratio; IDeg 
= Insulin degludec; IGlar = Insulin glargine; QALY = Quality-adjusted life year; SMBG = Self-Monitored Blood Glucose. 
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Table 1. Insulin doses in units per day and dose ratios 
  T1DM B/B T2DM BOT T2DM B/B 
 Insulin Insulin units/day Insulin units/day Insulin units/day 
Basal IDeg OD 28.80 46.53 71.93 
 IGlar OD 
 
33.10 51.70 66.60 
Bolus IAsp (IDeg OD) 30.80 - 72.70 
 IAsp (IGlar OD) 35.00 - 72.70 
  Ratio (SE) Ratio (SE) Ratio (SE) 
Basal IDeg OD/IGlar OD 0.87 (0.02) 0.90 (0.03) 1.08 (0.03) 
Bolus IAsp (IDeg OD)/ 
IAsp (IGlar OD) 
0.88 (0.03) - 1.00*(0.05) 
Abbreviations: B/B = Basal bolus; BOT = Basal oral therapy; IDeg = Insulin degludec; IDet = Insulin detemir; IGlar = Insulin glargine; 
OD = Once-daily; T1DM =Type 1 diabetes; T2DM = Type 2 diabetes; SE: standard error. 
*This is not significant and therefore set to 1. 
 
Table 2. IDeg versus IGlar: Relative hypoglycaemic event rates per patient/year (standard error) per treatment 
regimen 
  T1DM B/B T2DM BOT T2DM B/B 
Daytime NSHE Frequency
 
65.40 12.74 28.79 
IDeg 1 (0.071) 1 (0.093) 0.83* (0.095) 
IGlar 1 1 1 
 
Nocturnal NSHE Frequency
 
22.60 5.53 13.31 
IDeg 0.83* (0.096) 0.64* (0.152) 0.75* (0.137) 
IGlar 1 1 1 
 
SHE Frequency
 
0.90 0.30 0.30 
IDeg 1 (0.258) 0.14* (0.819) 1 (0.329) 
IGlar 1 1 1 
Abbreviations: B/B = Basal bolus; BOT = Basal oral therapy; IDeg = Insulin degludec; IGlar = Insulin glargine; NSHE = Non-Severe 
Hypoglycaemic event; SHE = Severe Hypoglycaemic event; T1DM =Type 1 diabetes; T2DM = Type 2 diabetes. 
Note: in case of non-significant results, a relative rate of 1 was used in the calculation. 
*Statistically significant differences (p < 0.05).  
 
 
 
Table 3. Number of SMBG tests and needles associated with IDeg once-daily and IGlar once-daily 
  T1DM B/B T2DM BOT T2DM B/B 
  IDeg OD IGlar OD IDeg OD IGlar OD IDeg OD IGlar OD 
Number of 
SMBG 
tests/week 
Total 25 28 4 7 25 28 
Basal injections 4 7 4 7 4 7 
Bolus injections 21 21 - - 21 21 
Number 
needles 
Bolus 
injections/day 
1 1 1 1 1 1 
Number of 
additional 
SMBG tests per 
hypoglycaemia 
NSHE daytime 3 3 - - 3 3 
NSHE nocturnal 5.32 5.32 5.32 5.32 5.32 5.32 
SHE 5.32 5.32 5.32 5.32 5.32 5.32 
Abbreviations: B/B = Basal bolus; BOT = Basal oral therapy; IDeg = Insulin degludec; IGlar = Insulin glargine; OD = Once-daily; SMBG 
= Self-Monitored Blood Glucose; T1DM =Type 1 diabetes; T2DM = Type 2 diabetes. 
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Table 4. Unit costs for insulin, needles and SMBG tests 
Product Type  Price per pack size* Units per pack size Price per unit 
Insulin Basal IDeg € 52.95 1500 € 0.0353 
  IGlar € 36.90 1500 € 0.0246 
 Bolus IAsp € 27.90 1500 € 0.0186 
  Resource Pack cost Units per pack size Price per unit 
Needles †   € 6.26 100 € 0.06 
SMBG tests ‡  Test strip € 20.00 100 € 0.20 
  Lancet € 10.00 200 € 0.05 
  SMBG test - - € 0.25 
Abbreviations: IAsp = Insulin aspart; IDeg = Insulin degludec; IGlar = Insulin glargine; SMBG = Self-Monitored Blood Glucose 
Testing. 
*Based on Spanish Medication Database BOT plus web 2013 
†It is assumed that the needles for IDeg and IGlar are similar. It is assumed that all patients use a new needle for every injection as 
recommended. 
‡The unit cost of one SMBG test is calculated as the price of one test strip plus one lancet. 
 
Table 5. Incremental cost-effectiveness results for patients treated once-daily with basal IGlar 
 T1DM B/B T2DM BOT T2DM B/B 
 IDeg IGlar IDeg IGlar IDeg IGlar 
Cost (€)  
Basal injections 371.29 297.41 599.93 464.53 927.39 598.41 
Bolus injections 209.24 237.78 0.00 0.00 493.90 493.90 
Needles 91.46 91.46 22.86 22.86 91.46 91.46 
SMBG test 362.12 365.25 52.18 91.31 326.12 365.25 
NSHE daytime  86.98 86.98 16.94 16.94 31.78 38.28 
NSHE nocturnal 24.91 30.01 4.71 7.35 13.28 17.70 
SHE 654.24 654.24 30.53 218.08 218.08 218.08 
Total 1,764.24 1,763.13 727.15 821.10 2,102.01 1,823.08 
Δ Cost 1.11  -93.95  278.93  
Δ QALY 0.0211 0.0382  0.0248  
Incremental Cost-Effectiveness   
ICER  52.70 Dominant 11,240.88 
 
 
 
Table 6. Univariate sensitivity analyses of CEA of IDeg vs. IGlar 
IDeg vs. IGlar  T1DM B/B T2DM BOT T2DM B/B 
Base case: “IGlar Once-Daily-Injection” 52.70€/QALY Dominant 11,240.88€/QALY 
No difference in insulin dose 4,034.68€/QALY Dominant 8,472.27€/QALY 
No difference in non-severe day-time 
hypoglycaemia 
52.70€/QALY Dominant 12,910.07€/QALY 
No difference in non-severe nocturnal 
hypoglycaemia 
355.87€/QALY Dominant 14,051.88€/QALY 
No difference in severe hypoglycaemia 52.70€/QALY 4,118.25€/QALY 11,240.88€/QALY 
Hypoglycaemic events disutilities -50% 44.63€/QALY Dominant 8,093.10€/QALY 
Hypoglycaemic events disutilities +50% 59.16€/QALY Dominant 14,052.78€/QALY 
Two glargine injections per day Dominant Dominant Dominant 
No difference in SMBG tests 11,060.70€/QALY Dominant 43,256.45€/QALY 
Cost of severe hypoglycaemia -50% 52.70€/QALY Dominant 11,240.88€/QALY 
 
All incremental cost-effectiveness ratio (ICER). IDeg = Insulin degludec, IGlar = Insulin glargine, QALY = Quality adjusted life 
years, SMBG = Self-Monitored Blood Glucose, NSHE = Non-Severe Hypoglycaemic event, SHE = Severe Hypoglycaemic event 
Abbreviations: IDeg = Insulin degludec, IGlar = Insulin glargine, QALY = Quality adjusted life years, SMBG = Self-Monitored 
Blood Glucose 
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Figure 2. Cost-effectiveness acceptability curve for T1DM B/B 
  
Figure 3. Cost-effectiveness acceptability curve for T2DM BOT 
 
Figure 4. Cost-effectiveness acceptability curve for T2DM B/B 
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